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Abstract

A fundamental study to recycle a Si-Sludge and waste copper nitrate solution acid solution generated by domestic electronic
industries was carried out. The waste copper nitrate solution was used as the lixiviant to leach the metals like Cu, Ca, Fe, etc.
from the sludge leaving Si in the residues. The effect of reaction temperature, time and pup density on the metals leaching from
the sludge was investigated. To enhance the extractability of Fe, the effect of HCI, HNO; and H,0, introduced additionally
during the leaching was also examined. Considering the leaching efficiency of Fe along with Cu, the leaching conditions com-
prising of 200 ~ 225 g/L. pulp density and 90°C temperature for 30 min were optimized. Under this condition, 98.27 ~ 99.17%
Cu could be dissolved in the leach liquor with the obtained purity of Si in the residues as 98.69 ~ 98.86 %. The study revealed
that the leaching of Cu contained in the Si-Sludge with the waste copper nitrate solution is a plausible approach by which the
obtained leach liquor can further be treated suitably to recover Cu as the high pure value-added products.
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Table 1. Particle size distribution and chemical composition of Si-Sludge used in the study.

Particle size (pm) Distribution (wt.%) Si Cu Ca Fe Al Zn Ni
+212 26.2 80.70 9.32 4.72 1.61 0.27 0.26 0.09
—212/+150 7.9 80.22 9.32 5.60 1.45 0.27 0.26 0.06
—-150/+106 7.3 79.43 9.32 5.48 1.60 0.30 0.25 0.07
—106/+75 8.0 79.62 9.04 5.94 1.52 0.25 0.25 0.06
—75/+45 42.6 79.63 9.28 5.04 1.65 0.30 0.25 0.07

—45 8.0 80.67 9.36 4.56 1.65 0.34 0.30 0.08
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Fig. 1. XRD patterns of the (a) as received Si-Sludge,
(b) leaching residue of Si-Sludge (JCPDS card no.
99-0092, and 99-0041 for Si and Cu,O, respec-
tively).
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Fig. 2. Effect of temperature and time on the leaching of
copper from Si-Sludge by waste copper nitrate
solution (pulp density; 100 g/L, agitation speed; 180
rpm, particle size; —150/+106 pm).
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Fig. 3. Effect of temperature and time on the leaching of
metals from Si-Sludge by waste copper nitrate
solution for 60min (pulp density; 100 g/L, agitation
speed; 180 rpm, particle size; -150/+106 pm).
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Table 2. Chemical composition of the residue obtained after the leaching of Si-Sludge with waste copper nitrate solution. (wt.%)

Element Si Cu Ca Fe Al Zn Ni

Composition 97.77 0.22 0.12 1.49 0.26 0.01 0.06
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Table 3. Chemical composition of the final residue obtained after leaching of Si-Sludge with waste copper nitrate solution

followed by sulfuric acid leaching. (wt.%)
Element Si Cu Ca Fe Al Zn Ni
Composition 98.92 0.05 0.07 0.63 0.24 0.01 0.05

2deelZd A 25 A A 335, 2016
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